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LOW-VISCOSITY POLYARYLENE SULFIDES

This invention relates to Jow-viscosity polyarylene
sulfides (PAS), preferably polyphenylene sulfides
(PPS), which are produced with cycloaliphatic, unsatu-
rated acids as molecular weight reguiators.

PPS is produced, for example, from p-dichloroben-
zene and sodium sulfide, the p-dichlorobenzene being
used in equimolar quantities or in a slight excess. Ac-
cordingly, low molecular weight polyphenylene sul-
fides (PPS) generally have a higher chlorine content
than high molecular weight polyarylene sulfides.

PPS of low molecular weight and, hence, relatively
low viscosity is suitable, for example, for the encapsula-
tion of electronic components. The tendentially higher
chlorine content of low viscosity PPS is undesirable in
this particular application because HCl can be elimi-
nated on exposure to heat.

Accordingly, it is desirable to combine the good flow
properties of low viscosity PPS with the low chlorine
content of high-viscosity PPS types. One way of
achieving this objective is the selective use of chain
terminators in the production process. Monochlorine
compounds or monothiols are generally used as chain
terminators.

It has been found that polyphenylene sulfides of rela-
tively low molecular weight and low chlorine content
can be obtained by addition of cycloaliphatic unsatu-
rated acids to the reaction mixture in the synthesis of
PPS.

Accordingly, the present invention relates to pol-
yarylene sulfides, preferably polyphenylene sulfide,
obtainable by reaction of aromatic dihalogen com-
pounds, optionally in the presence of small quantities of
aromatic trihalogen or polyhalogen compounds wi-
th—based on aromatic dihalogen compounds—98 to
120 mol-% alkali metal sulfides and/or hydrogen sul-
fides, the ratio of sulfides to hydrogen sulfides being
between 100:0 and 60:40, in dipolar aprotic solvents,
preferably N-methyl caprolactam or N-methyl pyrrol-
idone, in the presence of —based on aromatic dichlorine
compounds—0.1 to 10 mol-% cycloaliphatic unsatu-
rated acids or alkali metal salts thereof.

Examples of aromatic dihalogen compounds are p-
dichlorobenzene, m-dichlorobenzene, 4,4'-
dichlorobiphenyl, 4,4'-dichlorodipheny! sulfone, 4,4'-
dichlorobenzophenone, 1,5-dichloronaphthalene.

Examples of aromatic trihalogen or polyhalogen
compounds are 1,2,4-trichlorobenzene, 2,4,4'-tri-
chlorodiphenyl sulfone, 1,3,5-tris-(4-chlorophenyl)-ben-
zene, 1,2,4,5-tetrachlorobenzene.

Cycloaliphatic acids in the context of the invention
are acids which contain aliphatic rings with exocyclic
or endocyclic double bonds, but are not aromatic; for
example cycloaliphatic unsaturated acids, such as tetra-
hydrophthalic acid, abietic acid, tetrahydrophthalic
acids (3 1isomers).

Instead of abietic acid, it is possible to use colophony
which contains more than 50% by weight abietic acid.

The polyarylene sulfides according to the invention
are preferably produced by the processes according to
EP-A 171 021 or U.S. Pat. No. 3,354,129

The polyarylene sulfides according to the invention
are distinguished by low viscosity and a low chlorine
content. They may be used for the production of
molded articles, for example electronic components.
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EXAMPLES
Comparison Example

A melt of 6.44 mol sodium sulfide, 2.76 mol sodium
hydrogen sulfide and 900 g water and 4 mol molien
p-dichlorobenzene are added dropwise over a peniod of
4 h at 215° C. to a mixture of 2.5 1 N-methyl caprolac-
tam and 4 mol p-dichlorobenzene. Water distills off.
After the addition, the reaction mixture is heated for 9 h
to 240° C. and the polymer is isolated by precipitation
and washing with isopropanol and water. A polyphen-
ylene sulfide having a viscosity of 269 Pas (310° C., 1000
1/s) and a chlorine content of 0.22% is obtained.

EXAMPLE 1

The procedure is as described in the Comparison
Example, except that 25 g abietic acid (Aldrich) and
3.25 g sodium hydroxide are also nitially introduced. A
polyphenylene sulfide having a viscosity of 16 Pas and
a chlorine content of 0.18% is obtained.

We claim:

1. Polyarylene sulfides obtained by reaction of aro-
matic dihalogen compounds with—based on aromatic
dihalogen compounds—98 to 120 mol-% alkali metal
sulfides and/or hydrogen sulfides, the ratio of sulfides
to hydrogen sulfides being between 100:0 and 60:40, in
dipolar aprotic solvents in the presence of—based on
aromatic dichlorine compounds—0.1 to 10 mol-% cy-
cloaliphatic unsaturated acids comprising at least 50%
by weight abietic acid.

2. Polyarylene sulfides as claimed in claim 1, wherein
said reaction takes place in the presence of small quanti-
ties of aromatic trihalogen or polyhalogen compounds.

3. Polyarylene sulfides as claimed in claim 1, wherein
said aromatic dihalogen compounds are selected from
the group consisting of p-dichlorobenzene, m-dichloro-
benzene, 4,4'-dichlorobiphenyl, 4,4'-dichlorodiphenyl
sulfone, 4,4'-dichlorobenzophenone and 1,5-
dichloronaphthalene.

4. Polyarylene sulfides as claimed in claim 2, wherein
said aromatic trihalogen or polyhalogen compounds are
selected from the group consisting of 1,2,4-trichloro-
benzene, 2,4,4'-trichlorodiphenyl sulfone, 1,3,5-tris-(4-
chlorophenyl)-benzene and 1,2,4,5-tetrachlorobenzene.

5. Polyarylene sulfides as claimed in claim 1, wherein
said cycloaliphatic unsaturated acid is commercially
pure abietic acid.

6. Polyarylene sulfides as claimed in claim 1, wherein
said cycloaliphatic unsaturated acid is colophony which
contamns more than 50% by weight abietic acid.

7. Polyarylene sulfides as claimed in claim 1, wherein
said polyarylene sulfides have a viscosity of about 16
Pas.

8. Polyarylene sulfides as claimed in claim 1, wherein
said polyarylene sulfides have a chloride content of
about 0.18%.

9. Polyarylene sulfides obtained by reaction of aro-
matic dihalogen compounds with—based on aromatic
dihalogen compounds—98 to 120 mol-% alkali metal
sulfides and/or hydrogen sulfides, the ratio of sulfides
to hydrogen sulfides being between 100:0 and 60:40, in
dipolar aprotic solvents in the presence of—based on
aromatic dichlorine compounds-—0.1 to 10 mol-% alkali
metal salts of cycloaliphatic unsaturated acids compris-
ing at least 50% by weight abietic acid.

10. Polyarylene sulfides as claimed 1n claim 9,
wherein said alkali metal salts of said cycloaliphatic
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unsaturated acids are selected from alkali metal salts of
cycloaliphatic unsaturated acids selected from the
group consisting of commercially pure abietic acid and
colophony which contains more than 50% by weight
abietic acid.

11. Polyarylene sulfides as claimed in claim 10,
wherein said alkali metal salts of cycloaliphatic unsatu-
rated acids are alkali metal salts of commercially pure
abietic acid.
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12. Polyarylene sulfides as claimed in claim 9,
wherein said reaction takes place in the presence of
small quantities of aromatic trihalogen or polyhalogen
compounds.

13. Polyarylene sulfides as claimed in claim 12,
wherein said aromatic trihalogen or polyhalogen com-
pounds are selected from the group consisting of 1,2,4-
trichlorobenzene, 2,4,4'-trichlorodiphenyl sulfone,
1,3,5-tris-(4-chlorophenyl)-benzene and 1,2,4,5-tetra-

chlorobenzene.
] $ * » $
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